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(57) ABSTRACT

An apparatus for opening and closing a side skirt of a truck
may include a bracket, a striker, an upper bracket, through
which a first push button hole is formed, a main plate having
a first plate through which a second push hole is formed and
apair of second plates integrally formed with the first plate; a
push button inserted and mounted to the first push button hole
of the upper bracket and the second push button hole of the
main plate; a latch pivotally connected to a rear end of the
push button and rotatably mounted between the second plates
of'the main plate, a locking spring connected to a lower end of
the first plate of the main plate, and a hinge unit that serves as
a center of rotation about which an upper end portion of the
side skirt is rotated outward.

7 Claims, 6 Drawing Sheets




U.S. Patent

202

Jun. 30, 2015

/f

e
[

102

Sheet 1 of 6 US 9,067,551 B2

e
S, 4

o
\ﬂt‘i\_

.. 2
T 2
e e
-

\\\“
P g
U - -
i /o
P
MR
R 4
L
PN
o e v
. T
DS
<. .‘ <
.

201 100

7 \
203 2\00 102

FIG. 1 (Related Art)
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FIG. 3



U.S. Patent Jun. 30, 2015 Sheet 3 of 6 US 9,067,551 B2




U.S. Patent Jun. 30, 2015 Sheet 4 of 6 US 9,067,551 B2

20
22 |

407
110

42 Enlarged view of “A” Enlarged view of “B

FIG. 5



U.S. Patent Jun. 30, 2015 Sheet 5 of 6 US 9,067,551 B2




US 9,067,551 B2

Sheet 6 of 6

Jun. 30, 2015

U.S. Patent

L "Old




US 9,067,551 B2

1
APPARATUS FOR OPENING AND CLOSING
SIDE SKIRT OF TRUCK

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority to Korean Patent
Application No. 10-2013-0109486, filed on Sep. 12, 2013,
the entire contents of which is incorporated herein for all
purposes by this reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for opening
and closing a side skirt of a truck, and more particularly, to an
apparatus for opening and closing a side skirt of a truck which
can easily open and close the side skirt mounted to a side of a
loading frame of the truck.

2. Description of Related Art

In general, various types of tanks including a fuel tank, an
air tank, and the like are installed in a lower frame ofa loading
part among a vehicle body frame of a truck, and a side skirt is
applied to a side of the lower frame for protection of the tanks.

For example, the fuel tank of the truck preserves fuel
therein and requires strength sufficient to cope with an exter-
nal force such as a collision, and it is necessary in a case of a
vehicle crash to prevent the fuel tank from being damaged due
to external factors including a distortion of a vehicle body and
thus minimize damage of an accident.

According to the need, a side skirt in a plate shape is
installed at a side of the vehicle body frame of the truck to
protect the tanks from the outside.

Further, in recent years, Urea, which is an auxiliary fuel,
has been frequently used to reduce exhaust gas of diesel
vehicles, and a tank for storing the Urea is also installed in the
truck and is protected by the side skirt.

In a case of a tractor among heavy-duty trucks, the Urea is
injected during fuel injection, and the side skirt should be
separated for ensuring an approaching space of an injection
gun, in which case separate tools are used and a lot of main-
tenance time is consumed.

For example, as shown in FIG. 1, a tank assembly 200
including a fuel tank as well as an air tank 201 and a urea tank
202 is installed at a side of a vehicle body frame 100, and a
ladder & guard rail assembly 102 serving as a side skirt is
installed at an outside of the tank assembly 200 through bolt
fastening.

Accordingly, as shown in FIG. 2, for injecting the Urea into
the Urea tank 202 of the tank assembly 200, two bolt fastened
portions 203 of the ladder & guard rail assembly 102 should
be loosened by using a separate tool 204, and after injecting
the Urea, the bolt fastened portions should be tightened again
by using the separate tool 204, so that a worker or a driver is
inconvenienced by the use of the tool, and a lot of mainte-
nance time is required.

The information disclosed in this Background ofthe Inven-
tion section is only for enhancement of understanding of the
general background of the invention and should not be taken
as an acknowledgement or any form of suggestion that this
information forms the prior art already known to a person
skilled in the art.

BRIEF SUMMARY

Various aspects of the present invention are directed to
providing an apparatus for opening and closing a side skirt of
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a truck which enables a side skirt installed in a vehicle body
frame of a loading part of a truck for protection of various
tanks to be easily opened and closed through one-touch
method, so that reduction of time spent for fuel injection
related working such as easily attaching/detaching the side
skirt and convenience of maintenance can be achieved.

In an aspect of the present invention, an apparatus for
opening and closing a side skirt of a truck, may include a
bracket for the side skirt that is integrally connected to a
vehicle body frame and supports a tank assembly, a striker
that is mounted to an upper inner side of the side skirt, an
upper bracket, through which a first push button hole is
formed, the upper bracket being integrally assembled to an
upper end portion of the bracket for the side skirt, amain plate
that may include a first plate through which a second push
hole is formed forward and rearward at a central position and
which is attached and assembled to an outer surface of the
upper bracket, and a pair of second plates that are integrally
formed with the first plate to be perpendicular to an outer
surface of the first plate for locking the striker, a push button
that is inserted and mounted to the first push button hole of the
upper bracket and the second push button hole of the main
plate, a latch that is pivotally connected to a rear end of the
push button, is rotatably mounted between the second plates
of'the main plate, and primarily locks or unlocks the striker, a
locking spring that is connected to a lower end of the first plate
of the main plate, and configured for secondarily locking or
unlocking the striker by using a resilient force thereof, and a
hinge unit that serves as a center of rotation about which an
upper end portion of the side skirt is rotated outward, and
hingedly couples a lower end portion of the side skirt to a
lower end portion of the bracket for the side skirt.

A spring supported by a front surface of the first plate of the
main plate is mounted to a front end portion of the push
button, and a slide pin is integrally formed with opposite ends
of a rear end portion of the push button.

Slide holes through which a slide pin of the push button
slides forward and rearward along the slide holes are formed
through the second plates of the main plate.

An upper end portion of the latch is coupled with a slide pin
of'the push button, wherein a lower end portion of the latch is
rotatably coupled to the second plates through a hinge pin,
and wherein a locking recess for locking the striker is formed
at a portion extending outward from the lower end portion of
the latch.

An upper end portion of the locking spring is integrally
with the lower end of the first plate, wherein a lower end
portion of the locking spring is configured with a resilient
force providing end that is bent in an arch shape, and wherein
a locking end for secondarily locking the striker is bent
upward from a tip end of the resilient force providing end.

The hinge unit may include a hinge rod that is formed at the
lower end portion of the bracket for the side skirt, and a hinge
end that may have a reverse ‘U’ shaped section and is inte-
grally formed with a lower inner side of the side skirt to cover
the hinge rod such that the hinge rod is inserted into and
coupled to the hinge end.

The present invention provides the following effect
through the above-described apparatus and method for solv-
ing the problems.

According to embodiments of the present invention, the
side skirt can be easily separated and attached in one-touch
manner through a push button, so that injection of a fuel such
as Urea and maintenance can be conveniently performed.

Time spent for injecting an auxiliary fuel can be reduced
and a driver can be provided with convenience through a
one-touch separation structure.
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The side skirt is easily separated and attached so that com-
ponents around a frame can be conveniently maintained.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
Description, which together serve to explain certain prin-
ciples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a state in which a ladder and guard rail
assembly as a side skirt according to the related art is
installed.

FIG. 2 shows a method of attaching and detaching the side
skirt according to the related art.

FIG. 3 shows a state in which a side skirt according to an
exemplary embodiment of the present invention is installed.

FIGS. 4A and 4B are a perspective view showing an appa-
ratus for opening and closing a side skirt according to an
exemplary embodiment of the present invention.

FIG. 5 shows a state in which the apparatus for opening and
closing the side skirt according to the exemplary embodiment
of the present invention is installed.

FIG. 6 shows an operation state of the apparatus for open-
ing and closing the side skirt according to the exemplary
embodiment of the present.

FIG. 7 shows a state in which the side skirt according to the
exemplary embodiment of the present invention is opened
and closed.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various features illustrative of the basic prin-
ciples of the invention. The specific design features of the
present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined in part by the particular intended application
and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
the present description is not intended to limit the invention(s)
to those exemplary embodiments. On the contrary, the inven-
tion(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

Hereinafter, an exemplary embodiment of the present
invention will be described more specifically with reference
to the accompanying drawings.

As shown in FIG. 3, a side skirt 10 is a unit for protecting
atank assembly 200 installed at a lower side of a vehicle body
frame 100 from the outside, and brackets 110 for the side skirt
that support opposite sides of the tank assembly 200 are
integrally connected with the vehicle body frame 100.

The side skirt 10 according to an exemplary embodiment of
the present invention is configured with a rectangular plate
structure that hides the tank assembly 200 to protect the tank
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assembly 200 from the outside, and is installed with a struc-
ture in which a driver or a worker can easily open/close the
side skirt 10 to inject an auxiliary fuel into various tanks (in
particular, a urea tank) of the tank assembly 200.

That is, the present invention is focused on easily perform-
ing injection of an auxiliary fuel and maintenance while the
various tanks are exposed to the outside, by making the side
skirt 10 easily opened through rotating the side skirt 10 for-
ward (toward an outside of the vehicle body) about a hinge
point at a lower portion of the side skirt 10 in a state in which
anupper portion of the side skirt 10 is locked by using a striker
which will be described below.

To this end, as shown in FIG. 5, a striker 12 in a rectangular
ring shape is integrally attached to an upper inner side of the
side skirt 10, and a hinge end 64 with a reverse ‘U’ shaped
section is integrally attached to a lower inner side of the side
skirt 10 to serve as a hinge point of the side skirt.

Further, configurations for locking and unlocking the
striker 12 are intensively installed at an upper end portion of
the corresponding bracket 110 for the side skirt, and a hinge
rod 62 thatis covered with the hinge end 64 of the side skirt 10
and is fitted with and coupled to the hinge end 64 is integrally
attached to a lower end portion of the bracket 110 for the skirt.

Hereinafter, the configurations for locking and unlocking
the striker will be described with reference to FIGS. 4A, 4B,
and 5.

An upper bracket 20 that includes upper and lower vertical
plates and serves as a skeleton body is mounted to the upper
end portion of the bracket 110 for the side skirt, in which the
configurations for locking and unlocking the striker are con-
nected to the upper vertical plate of the upper bracket 20, and
the lower vertical plate is integrally assembled to the bracket
110 for the side skirt.

A first push button hole 22 through which a push button 40
to be described below passes is formed through a central
portion of the upper vertical plate of the upper bracket.

A main plate 30 is attached and assembled to an outer
surface of the upper bracket 20 mounted to the bracket 110 for
the side skirt, in which the main plate 30 includes a first plate
34 in a vertical plate shape that is attached and assembled to
the outer surface of the upper bracket 20, latches that are
integrally formed to be symmetric, are located on an outer
surface side of the first plate 34, and lock/unlock the striker to
be described below, and second plates 36 in a vertical plate
shape that support a locking spring.

A second push button hole 32 corresponding with the first
push button hole 22 is formed through a central portion of the
first plate 34 of the main plate 30.

A front end portion of the push button 40 is formed of a disk
knob with a large diameter, and a rear end portion of the push
button 40 is formed in a circular rod shape and is inserted into
and passes through the first push button hole 22 of the upper
bracket 20 and the second push button hole 32 formed in the
first plate 34 of the main plate 30. A spring 42 is inserted and
disposed between the disk knob of the push button 40 and a
front surface of the first plate 34 such that the push button 40
returns to an original position when being released.

Slide pins 44 are integrally formed with opposite sides of
the circular rod shaped rear end portion of the push button 40,
and slide holes 38 through which the slide pins 44 of the push
button 40 slide forward and rearward are formed through the
second plates 36 of the main plate 30.

The latches 50 are located between the second plates 36 of
the main plate 30, are rotatably coupled to the rear end portion
of'the push button 40, and primarily lock or unlock the striker
12.
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More specifically, an upper end portion of the latches 50 is
slidably coupled with the slide pins 44 of the push button 40
inserted into the slide holes 38 of the second plates 36, and a
lower end portion of the latches 50 is rotatably coupled to the
second plates 36 through hinge pins 54. An open-topped
locking recess 52 for primarily locking the striker 12 is
formed at a portion extending outward from the lower end
portion of the latches 50.

A locking spring 70 that secondarily locks or unlocks the
striker 12 by using a resilient force is integrally connected to
a lower end of the first plate 34 of the main plate 30.

That is, an upper end portion of the locking spring 70 is
integrally connected to the lower end of the first plate 34, and
a lower end portion of the locking spring 70 is formed of a
resilient force providing end 72 that is bent in an arch shape,
and when bearing a downward force, applies a resilient restor-
ing force in an opposite direction to the downward force while
being tensioned. A locking end 74 is bent upward from the tip
end of the resilient force providing end 72, and holds and
secondarily locks the striker 12 separated from the latches 50.

Meanwhile, as a center of rotation about which the upper
end portion of the side skirt 10 is rotated outward, and as a
hinge unit 60 that hingedly couples the lower end portion of
the side skirt 12 to the lower end portion of the bracket 110 for
the side skirt, as described above, the hinge end 64 with the
reverse ‘U’ shaped section is integrally attached to the lower
inner side of the side skirt 10, and the hinge rod 62 that is
covered with the hinge end 64 of the side skirt 10 and is fitted
with and coupled to the hinge end 64 is integrally attached to
the lower end portion of the bracket 110 for the skirt.

Hereinafter, an operation of the above-configured appara-
tus for opening and closing the side skirt according to the
exemplary embodiment of the present will be described with
reference to FIGS. 6 and 7.

First, when the push button 40 is pushed toward the outside
of a vehicle, the push button 40 moves forward while com-
pressing the spring 42, and at the same time, the slide pins 44
of the push button 40 linearly moves forward along the slide
holes 38 of the second plates 36.

At the same time, the upper end portion of the latches 50
coupled with the slide pins 44 of the push button 40 bears the
forward force of the slide pins 44. Thus, the upper end portion
of the latches 50 rotates downward about lower hinge points
of the latches 50 hingedly coupled to the second plates 36
through the hinge pins 54, and the locking recess 52 extend-
ing outward from the lower end portion of the latches 50 also
rotates downward about the lower hinge points of the latches
50.

Atthis time, since the striker 12 ofthe side skirt 10 has been
inserted into and locked to the locking recess 52 of the latches,
i.e., the open-topped locking recess 52 for primarily locking
the striker 12, when the locking recess 52 of the latches 50
rotates downward, the striker can be unlocked through the
opened top of the locking recess 52.

Accordingly, when the upper end portion of the side skirt
10 is rotated about the hinge point at the lower end portion of
the side skirt 10 while being pulled a bit toward the outside of
the vehicle body, a primary unlocking by which the striker
escapes from the locking recess 52 of the latches 50 is made.

Although the primary unlocking has been made as
described above, the striker 12 is supported by the resilient
force providing end 72 and the locking end 74 of the locking
spring for safety, and therefore complete unlocking (complete
opening) of the side skirt 10 is not made.

Accordingly, if a worker pulls the side skirt 10 a little
further toward the outside of the vehicle body, the striker 12
pushes the locking end 74 of the locking spring 70 outward,
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and at the same time the resilient force providing end 72 is
tensioned, so that a secondary unlocking by which the striker
12 completely escapes from the locking end 74 is made,
thereby making it possible to completely unlock (completely
open) the side skirt 10.

Thereafter, when the upper end portion of the side skirt 10
is rotated outward and at the same time is pulled upward, the
hinge rod 62 of the side skirt 10 escapes from the hinge end 64
of'the bracket 110 for the side skirt, so that the side skirt 10 can
be easily separated from the bracket 110, thereby ensuring
approaching space of an injection gun for injecting an auxil-
iary fuel into the tank assembly, and securing a space for
maintenance.

Unlike the related art in which the side skirt is attached and
detached through coupling and separating a bolt by using a
separate tool, as described above, the side skirt can be easily
separated and attached in one-touch manner using a push
button so that fuel injection and maintenance can be conve-
niently performed.

Meanwhile, if attached in a reverse order of the separation,
the side skirt 10 can be easily attached in the same way.

For convenience in explanation and accurate definition in
the appended claims, the terms “upper”, “lower”, “inner” and
“outer” are used to describe features of the exemplary
embodiments with reference to the positions of such features
as displayed in the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
It is intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.

What is claimed is:

1. An apparatus for opening and closing a side skirt of a

truck, the apparatus comprising:

a bracket for the side skirt that is integrally connected to a
vehicle body frame and supports a tank assembly;

a striker that is mounted to an upper inner side of the side
skirt;

an upper bracket, through which a first push button hole is
formed, the upper bracket being integrally assembled to
an upper end portion of the bracket for the side skirt;

a main plate that includes:

a first plate through which a second push hole is formed
forward and rearward at a central position and which
is attached and assembled to an outer surface of the
upper bracket; and

apair of second plates that are integrally formed with the
first plate to be perpendicular to an outer surface of the
first plate for locking the striker;

a push button that is inserted and mounted to the first push
button hole of the upper bracket and the second push
button hole of the main plate;

a latch that is pivotally connected to a rear end of the push
button, is rotatably mounted between the second plates
of the main plate, and primarily locks or unlocks the
striker;
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alocking spring that is connected to a lower end of the first
plate of the main plate, and configured for secondarily
locking or unlocking the striker by using a resilient force
thereof;, and

a hinge unit that serves as a center of rotation about which
an upper end portion of the side skirt is rotated outward,
and hingedly couples a lower end portion of the side skirt
to a lower end portion of the bracket for the side skirt.

2. The apparatus of claim 1, wherein a spring supported by
a front surface of the first plate of the main plate is mounted to
a front end portion of the push button, and a slide pin is
integrally formed with opposite ends of a rear end portion of
the push button.

3. The apparatus of claim 1, wherein slide holes through
which a slide pin of the push button slides forward and rear-
ward along the slide holes are formed through the second
plates of the main plate.

4. The apparatus of claim 2, wherein slide holes through
which the slide pin of the push button slides forward and
rearward along the slide holes are formed through the second
plates of the main plate.
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5. The apparatus of claim 1,

wherein an upper end portion of the latch is coupled with a

slide pin of the push button,
wherein a lower end portion of the latch is rotatably
coupled to the second plates through a hinge pin, and

wherein a locking recess for locking the striker is formed at
aportion extending outward from the lower end portion
of the latch.

6. The apparatus of claim 1,

wherein an upper end portion of the locking spring is

integrally with the lower end of the first plate,

wherein a lower end portion of the locking spring is con-

figured with a resilient force providing end that is bent in
an arch shape, and

wherein a locking end for secondarily locking the striker is

bent upward from a tip end of the resilient force provid-
ing end.

7. The apparatus of claim 1, wherein the hinge unit com-
prises a hinge rod that is formed at the lower end portion of the
bracket for the side skirt, and a hinge end that has areverse ‘U’
shaped section and is integrally formed with a lower inner
side of the side skirt to cover the hinge rod such that the hinge
rod is inserted into and coupled to the hinge end.
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